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L13: Entry 1 of 3 



File: PGPB 



Sep 2, 2004 



PGPUB-DOCUMENT-NUMBER : 2004 0168707 
PGPUB- FILING- TYPE : new 

DOCUMENT- IDENTIFIER: US 20040168707 Al 

TITLE: Apparatus and methods for reducing damage to substrates during megasonic 
cleaning processes 

PUBLICATION-DATE: September 2, 2004 



INVENTOR-INFORMATION: 
NAME 

Bran, Mario E. 
Olesen, Michael B. 
Wu, Yi 



CITY 

Garden Grove 
Yorba Linda 
Irvine 



STATE 
CA 
CA 
CA 



COUNTRY 

US 

US 

US 



US-CL-CURRENT: 134/1.3; 134/137, 134/184, 134/32, 134/33, 134/34 
ABSTRACT: 

The present invention provides a megasonic cleaning apparatus configured to provide 
effective c leaning of a substrate without causing damage to the substrate. The 
apparatus includes a probe having one of a variety of cross-sections configured to 
decrease the ratio of normal-incident waves to shallow-angle waves. One such cross- 
section includes a channel running along a portion of the lower edge of the probe. 
Another cross-section includes a narrow lower edge of the probe. Another cross- 
section is elliptical. Another cross-section includes transverse bores originating 
in the lower edge of the probe. As an alternative to, or in addition to, providing 
a probe having a cross-section other than circular, the present invention may also 
provide a probe having a roughened lower surface. 
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US-PAT-NO : 6892738 

DOCUMENT-IDENTIFIER: US 6892738 B2 

TITLE: Apparatus and methods for reducing damage to substrates during megasonic 
cleaning processes 

DATE-ISSUED: May 17, 2005 



INVENTOR-INFORMATION : 
NAME 

Bran; Mario E . 
Olesen; Michael B. 
Wu; Yi 



CITY 

Garden Grove 
Yorba Linda 
Irvine 



STATE 
CA 
CA 
CA 



ZIP CODE 



COUNTRY 



US-CL-CURRENT: 134/1.3; 134/137, 134/148, 134/151, 134/153, 134/184, 134/198, 
134/34, 134/902, 310/311, 310/320, 310/367 , 310/368, 310/369, 310/370, 438/906 

ABSTRACT: 

The present invention provides a megasonic cleaning apparatus configured to provide 
effective cleaning of a substrate without causing damage to the substrate. The 
apparatus includes a probe having one of a variety of cross-sections configured to 
decrease the ratio of normal-incident waves to shallow-angle waves. One such cross- 
section includes a channel running along a portion of the lower edge of the probe. 
Another cross-section includes a narrow lower edge of the probe. Another cross- 
section is elliptical. Another cross-section includes transverse bores originating 
in the lower edge of the probe. As an alternative to, or in addition to, providing 
a probe having a cross-section other than circular, the present invention may also 
provide a probe having a roughened lower surface. 

40 Claims, 15 Drawing figures 
Exemplary Claim Number: 34 
Number of Drawing Sheets: 7 
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US-PAT-NO: 6681782 

DOCUMENT-IDENTIFIER: US 6681782 B2 
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Bran; Mario E. 



Garden Grove 



CA 



US-CL-CURRENT: 134/148; 134/1.3, 134/147, 134/151, 134 /153, 134/184, 134/199, 
134/ 25,4 , 134/902 

ABSTRACT: 

Semiconductor wafers are cleaned using megasonic energy to agitate cleanin g fluid 
applied to the wafer. A source of energy vibrates an elongated probe which 
transmits the acoustic energy into the fluid . The probe has a solid cleaning rod 
and a flared or stepped rear base. In one form, the probe is made of one piece, and 
in another, the rod fits into a socket in the base. This enables a rod to be made 
of material which is compatible with the cleaning solution, while the base may be 
of a different material. A heat transfer member acoustically coupled to the probe 
base and to a transducer conducts heat away from the transducer. A housing for the 
heat transfer member and the transducer supports those components and provides 
means for conducting coolant through the housing to control the temperature of the 
transducer. In another arrangement, an end of the housing is coupled between the 
transducer and the probe. In one arrangement, fluid is sprayed onto both sides of a 
wafer while a probe is positioned close to an upper side. In another arrangement, a 
short probe is positioned with its end face close to the surface of a wafer, and 
the probe is moved over the wafer as it rotates. The probe may also be positioned 
through a central hole in a plurality of discs to clean a group of such elements at 
one time. 

12 Claims, 17 Drawing figures 
Exemplary Claim Number: 1 
Number of Drawing Sheets: 11 
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